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Fl FPTROSTATIC SPRAYING 

This Invention relates to electrostatically charged sprays 
and more particularly to sprays for the teats and udder of cows 
and like ml lk-producing animals. 

When cows are milked 1t 1s desirable to clean and/or 
disinfect the teats and udder. This can be done by wiping with a 
cloth carrying a suitable liquid disinfectant or other chemical, 
as is well known. In particular 1 1 Is useful to apply a chemical 
to prevent the bacterial Infection' which can occur after milking 
as the teat duct Is then still .-open! One technique's to dip the 
teats, usually < singly' ;;1ntpJ;;a; -dip-cup of chemical . This 1s 
clearly, a tedious- operation and errors can occur while excess 
chemical will drip off. A fine spray of suitable liquid may be 
used instead'. Khateve^ "thejl 1 quid or" technique used there is a 
need for the accurate^eppsitAon of liquid on the teats and udder 
of a cow, while avoiding 1 the deposition of the liquid elsewhere, 
both to avoid waste and possible pollution or adverse effects. 
In particular an unbroken ring of chemical around the end of the 
teat to exclude bacteria moving over the surface 1s required. It 
has already been proposed that electrostatically charged sprays 
be used, e.g. U.K. Published Patent Application 2192351A In which 
a flow of air Is provided In addition to the spray of liquid to 
counter the fall-back of spray liquid from the upwardly-directed 
spray. However, such proposals, although providing an 
Improvement on earlier techniques, still have problems. One 
problem 1s that the need for even a small amount of air flow is a 
complication. 

It Is an object of the present invention to provide an 
electrostatic spray technique, particularly for dairy use, which 
mitigates the problems set out above. 
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According to the Invention there Is provided a spray 
arrangement Including means to form and direct a spray of liquid 
droplets and means to apply an electrostatic charge to droplets 
1n said spray, said charge applying means Including an Insulating 
body to support a spray-charging electrode 1n association with 
the spray-forming means, the spray-forming means forming the 
spray hydraul i cally , the body having a smoothly-constricted bore 
for the free passage of spray with the electrode housed to expose 
only inward-facing electrode surface as the constriction to 
passing spray for the acqui si tion of . charge therefrom, the bore 
surface turning back upon itself as it expands again beyond the 
constriction to' form an" end of the body, the end of the body 
where the surface turns back upon itself and the part of the bore 
• remote from' said end bemg formed to : assi st . the * sheddi ng of 
liquid: ' v * • 

Advantageous ly the spray arrangement is a dairy sprayer to 
direct spray upwardly on: tb the teats and udder of a dairy animal 
such'- as a cow, ewe or goaf.- Ttife 5 * = r spray may • be . app.l led to the 
udder and teats in milking procedures. No air supply 1 s needed . 

Preferably the means to form a spray of liquid is a nozzle 
which forms a hollow cone-shaped spray and the nozzle is 
positioned so that the spray cone just passes the inward-facing 
electrode surface. Advantageously the spray cone breaks into 
droplets just beyond the electrode. 

Conveniently the electrode Is a ring of metal, the spray, in 
operation, being directed through the ring. 

According to the Invention there is also provided a method of 
charging a spray for the udder of a dairy animal including 
producing a spray with a continuous liquid portion and a droplet 
portion, positioning a charging electrode with. only the Inner 
surface exposed to said spray and before the continuous portion 
becomes the droplet portion, causing said spray to pass the 
electrode Inner surface and applying a charging potential between 
the electrode and the spray liquid. 
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Embodiments of the Invention will now be described with 
reference to the accompanying drawing which shows, partly in 
cross-section, a spray arrangement particularly suitable for 
dairy use. 

05 On a spray forming nozzle Indicated generally at 10 is 

mounted an Insulating body, Indicated generally at 20, for 
example by a metal spider 31 and boss 32 including a clamp screw 
33. This permits, the Insulating body to be moved along the 
nozzle stem 12, as explained below. Also the mounting 

10 conveniently provides an electrical earth or earthy .terminal for 
the charging process. 
• . " The nozzle tip 11.. for forming a spray of" droplets,, can be of 
conventional type- to produce a cone 40 of spray droplets of 
■ known, stable included angle «. One suitable- type -1 s .■ that used 

15 for domestic garden sprayers 1n which a cup-Hke cover having a 
small hole in the middle of the base of the : cup 1s screwed onto a 
stem, for ax 1 alt- adjustment. The stem has a terminal boss with an 
..inclined slit to allow pressurised liquid to . enter the cup. 
•Depending on the relative position of the cup and boss the liquid 

20 emerges from the small hole as a spray or jet. The cup 1s 
therefore set to give a spray of the required hollow conical form 
at the pressure of the liquid supplied. Other types of 
spray-forming means can of course be used, Including those to 
produce a solid cone. 

25 The body 20 Is of a suitable insulating material such as 

plastics and shaped by moulding, machining or other convenient 
means. Certain parts of the body 20 need to be of 
closely-controlled specific shape. For this reason; and to 
simplify the Inclusion of an electrode, 23, and connector 24, 25, 

30 the body is conveniently in two parts 21, 22. Through body 20 is 
a smoothly-constricted bore formed by the Inside 26 of part 22, 
the inward-facing surface 28 of electrode 23 as the actual 
construction and the Inside 27 of part 21. Importantly the 
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inside surface 28 of electrode 23. 1s smooth.ly included into the 
bore. As the bore expands again at 27 beyond the constriction at 
electrode 23 it turns back on Itself as 1t continues to expand 
forming outer conical surface 29 of body part 21. This outer 

05 conical surface 29 is conveniently provided with features to 
assist the shedding of spray liquid and resist the formation of 
electrical breakdown paths. Such features Include the edge 51 
and the cut-away portions 52, 53. The skirt formed by part 22 
also assists the shedding of liquid and Increases the surface 

10 distance from. electrode 23 to the metal part 31 ; 

The electrode .23 mentioned above is a metal ring trapped 
between the. two parts. 21 r .and : 22 with a suitable electrical 

~ , connection 24 and - lead-25. . The charging process is by induction 
. between, electrode 23, energised to some 3 to 5 k1 lovol ts ' and the 

15 liquid, from nozzle 10 which is earthed or earthy. This condition 
of earthed or earthy can . be achieved in ' various ways known to 
those skilled in. the art such ' as using' a conducti ve ; 1 iquid and 
. earthing the supply container or mating "the nozzle conductive and 
connecting it to earth for example through the metal spider and 

20 boss 32. 

The spacing of the outlet from the nozzle and the electrode 
23 and the spray cone angle a can greatly affect the charging 
action. The spray cone is positioned to diverge through the 
electrode. Clearly the spray cone angle & must be such that 

25 spray does not hit the surfaces 27 or 28. The spray cone has two 
parts, a continuous liquid part and a droplet part. So far the 
best results have been with the nozzle outlet behind the 
electrode so that the edge of the continuous part of the cone 1s 
by the electrode. In this way the nozzle tip 11 Is as far as 

30 possible from the electrode while the liquid part of the cone Is 
as close as possible. This arrangement Is believed to give 
greatly Improved charging. The expanding bore, particularly the 
surface 27 1s believed to reduce the risk of a virtual electrode 
being Induced in this region. 
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In one series of tests a plastic nozzle was used. It was 
found that nozzles of the same type had varying performance and 
accordingly one nozzle was left set at a suitable spray cone form 
for the tests. The nozzle was axlally adjusted so that the spray 
05 cone provided by the nozzle was just completely clear of the 
electrode. The voltage applied between the electrode and the 
earth point was 5 KV and. a current of up to 2 mllllamperes was 
available. 

The spray droplet median diameter 1n these tests was about 
10 240 micrometres. 

; . ... Measurement of' the charge to mass ratio at 5 KV electrode 
voltage gave a value of 0.65 ml 1 M coulombs/kl logram for tap. water 
at a nozzle flow .rate of 6.25' ml 1 1 1 litres/second and a liquid 
supply., pressure /of lX bar? When 0.U of' surfactant was added 

15 (AGRAL(RTM)-ICI plcK as is needed "in practice for wetting, and a 
covering of s i 1 1 cone "grease ' applied to the electrode to offset 
the action of the surfactant 'the value became 0.56mC/kg. The 
silicone grease improved electrical stability. If the electrode 
voltage. J s reduced there 1s a linear reduction In charge to mass 

20 ratio. 

A test was made on a simulated udder and teats, with the 
nozzle static and spraying charged spray upwards from 40 
centimetres below the actual udder (that 1s Ignoring the length 
of the teats). A timed pulse of spray was used to give a 

25 repeatable test. This test revealed a very good uniformity of 
spray deposit around the simulated teats, as determined by 
fluorometrlc analysis, both on the surfaces "seen" by the nozzle 
and those "behind" the teat viewed from the nozzle. When 
uncharged spray was used only half the amount of spray deposited 

30 on the "Inside" of the teat was deposited on the "outside" while 
the actual amount on the "inside" was half that for the charged 
spray. Subject to the fairly simple form of this test the 
charged, spray was seen to be very much more effective at safely 
applying a uniform and predictable deposit on the teats and udder 

35 of a cow, or like animal. 



Various practical forms of the arrangement are possible. For 
example in a static form, where the animal walks over the 
sprayer, two sprays of narrow cone angle could be directed 
towards each other to converge at the expected position of the 

05 udder and teats. At the convergence the similarly-charged spray 
« clouds would repel each other and this would assist the deposit 
of spray liquid on the udder. To optimise spray deposition the 
sprayer could be activated by a sensor, in any convenient manner, 
to spray only the udder region, and for a specific time. For 

10 hand-held use, where the nozzle would be held closer under the 
animal and the user might not have a clear view of the udder, a 
wider cone angle might be better. 

Other features of cbftstuction and operation appropriate to 

' i electrostatical ly charged ^sprayers- .for agricultural, use will be 

15 ' readily apparent to those skilled, in the art. Clearly various 
forms of nozzle may be used. 

The 'form 'of' the 'insulating body, and electrode and relative 
position of electrode and^ spray [^provide reliable.,, effective 
operation even when spraying upwards;- as is needed to spray an 

20 udder and teats, and the spray device is resistant to failure 
caused by wetting with return spray liquid, as has hitherto been 
a problem unless extra" purge air supplies were used. Good charge 
to mass ratio is achieved ensuring the effective use of 
electrostatic technique for even coverage and avoiding the waste 

25 of spray, and possible contamination. 
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CLAIMS 

1 a spray arrangement Including means to form and direct a 
spray of liquid droplets and means to apply an electrostatic 
charge to droplets In said spray, said charge applying means 
including an Insulating body to support a spray-charging 
electrode In association with the spray-forming means, the 
spray-forming means forming the spray hydraullcally, the body 
having a smoothly-constricted bore for the free passage of spray 
with the electrode housed to expose only Inward-facing electrode 
surface as the constriction to passing, .spray for the acquisition 
of charge therefrom, the bore surface turning. back upon itself as 

- it expands beyond the constriction to form, an end. of the body, 
the end of the body where, the surface turns, back upon Itself and 
the part of the bore remote from: said end.betng formed to assist 
15 the shedding of liquid. ■ •• • ^ 

2 An arrangement- according; to Claim A sized ; and formed as a 
dairy sprayer to direct • charged spray upwardly from said 
turned-back end on to the teats and udder of a dairy animal such 
as a cow, ewe or goat. 

20 3" An arrangement according to Claim 1 In which the 
spray-forming means Is a nozzle which forms a hoi low cone-shaped 
spray and the nozzle Is positioned so that In operation the spray 
cone just passes the Inward-facing electrode surface. 

4 An arrangement according to- Claim 1 In. which the 
spray-forming means 1s a nozzle supported spaced back from the 
electrode In the bore region tapering toward said constriction. 

5 An arrangement according to Claim 1 In which the electrode Is 
a ring of metal, the spray, In operation, being directed through 
the ring. 
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6. A method of charging a spray for the udder of a dairy animal 
Including hydraul leal ly producing an upwardly directed spray with 
a continuous liquid portion and a droplet portion, positioning a 
charging electrode with only the Inner surface exposed to said 

05 spray and before the .continuous portion becomes the droplet 
portion, causing said spray to pass the electrode inner surface 
and applying a charging potential between the electrode and the 
spray liquid. 

7. A method according to Claim 6 Including causing the spray 
10 cone to break Into droplets just beyond the electrode. 

8. A method according to Claim 6 Including positioning the 
electrode in an insulating body at a constriction in a smoothly 
varying ; "bore In the body and forming the upper end of '.the body 
from the bore surface turned back upon. Itself as the bore, expands . 

15 9. A spray charging arrangement substantially/ as herein 
described with reference to the accompanying drawing. 
10. A method of charging a spray substantial ly. as herein 
described with reference to the accompanying drawing/ v 



